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PROPERTIES OF MDF BOARD MIXINGWITH TANNIN EXTRACT FROM BARK
OF EUCALYPTUS SPP.
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Figure 1. Production of medium density fiberboard from Eucalyptus spp.
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Table 1. Screen analysis of Eucalyptus spp.

ARINAT HAREINAHINE L8 EN EYINGY 17.83

Wwinuniige fie 33.42 wWesidiud anunsrenise 0.13 Auenaea 116 WazAHvWIeAY 0.07

Average fibers dimension

Average mesh aperture

Slenderness

*%

Amount of fibers

Mesh no

(mm) Width Length Thickness ratio (%)
(mm)  (mm) (mm)

-12+20 1.275 0.34 8.53 0.14 59.93 21.27
-20+40 0.638 0.31 5.47 0.13 41.27 17.31
-40+60 0.337 0.22 3.18 0.13 25.27 11.41
-60+80 0.215 0.19 1.95 0.1 17.28 8.06
-80+100 0.165 0.17 1.51 0.10 14.81 450
-100+120 0.135 0.14 1.33 0.07 18.23 4.03
-120 0.120 0.13 1.16 0.07 17.83 33.42

Note: *Each average value was measured from 100 fibers.

**Percentage value based on the weight of total fibers.

2. mematrsdunsaiuss (pH) n1sHanauilunsa (Acid buffering capacity) nsHa

AHIEINES (Alkaline buffering capacity) wazn1skauAstiunsailuss (Acid and Alkaline

buffering capacity)
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Table 2. Measurement of pH, Acid buffering capacity, Alkaline buffering capacity, Acid and alkaline
buffering capacity of fiber.

Acid buffering Alkaline buffering Acid and Alkaline

pH capacity capacity buffering capacity
Sample
Average  milliequivalent Milliequivalent Milliequivalent
(x107%) (x107%) (x1072)
Eucalyptus spp. 4.85 75.00 15.00 90.00
Acacia crassicarpa* 5.45 25.27 1.00 26.27
Acacia aulacocarpa 5.36 12.10 3.33 15.43
Acacia manggium (Nakhonratchasima) 4.84 19.97 6.43 26.40
Acacia mangium (Ranong) 4.55 6.37 4.33 10.70

*Woratham et al, 2008

3. AuiRsee] 20snagdunaSian (a6

AINNITNARBUANANTRA 289N198 138N D5 A R [FANDULATNAINTHEITATAUIHTAN
WU NAINANFITNAAUNUAREATA NI ungadumAraAnIudauAtIAa nnila 1Hal3u
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Table 3. The properties of ureaformaldehyde resin.

Glue pH Viscosity (cps)* Gel time
UF** 7.63 275.00 4411 sec
UF+tannin*** 0.5% 8.43 262.50 47.15 sec
UF+tannin 1% 8.87 258.33 56.58 sec
UF+tannin 5% 9.68 257.50 3.56 min

Note:  *at 30°C spindle No.2 speed 60 rpm.
** UF at solid content 62.30%.
***ysing tannin extract solution (50% solid content) based on dry weight of tannin with dry weight urea formaldehyde.
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Table 4. The properties of medium density fiberboardfrom Eucalyptusspp. using urea formaldehyde

(UF)mixed with tannin extract at board density of 900 kg/ms.

Properties
TS (%) WA (%) Moisture
Condition MOR MOE IB
content
1hr 24hrs 1hr 24 hrs (MPa) (MPa) (MPa)
(%)
UF 10% 6.77 13.55 29.77 4514  49.92 3,608 1.52 7.64
UF 10%+HD 1.46% 6.43 13.04 26.90 40.72 51.98 3,675 1.10 8.57
UF 10%+Tannin 0.5% 6.64 1349 2783 4527 48.58 3,584 1.72 7.95
UF 10%+Tannin 0.5%
6.06 1421 27.65 4486 4547 3,604 1.13 7.95
+HD 1.46%
UF 10%+Tannin 1%
432 1252 20.80 41.36 46.73 3,500 1.19 8.55

+HD 1.46%

UF 10%+Tannin 5%
519 13.84 22778 45.89  46.61 3,179 1.29 9.06

+HD 1.46%
JIS A 5905:2003
- <12 - - >30 >2,500 =05 5-13
Type 30
TIS 966-2547 - <15 - - >22 >2,500 =0.6 4.13
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Table 5. Regression analysis of medium density fiberboard from Eucalyptus spp. using urea formaldehyde

(UF) mixed with tannin crude extract.

Condition
UF 10%+ UF 10%+ UF 10%+
Properties UF 10%+ UF 10%+
UF 10% Tannin 0.5%+ Tannin 1%+ Tannin 5%+
HD 1.46% Tannin 0.5%
HD 1.46% HD 1.46% HD 1.46%
Y=22.3445- Y=37.03- Y=31.6561- Y=25.9549- ¥=9.8978- Y=22.4696-
0.0173X 0.0278X 0.0278X 0.0221X 0.0062X 0.0192X
TS 1 hr. 5 5 ) ) ) 5
R"=0.5855 R"=0.5757 R"=0.8896 R"=0.5520 R"=0.0500 R"=0.0500
n=18 n=18 n=18 n=18 n=18 n=18
Y¥=22.205- Y=39.7436- Y=23.6573- Y=9.171- Y=26.648- Y=50.3848-
0.0074X 0.0297X 0.0113X 0.0056X 0.0157X 0.0406X
TS 24 hrs. 5 5 5 5 5 5
R =0.1611 R"=0.3240 R"=0.4239 R"=0.0192 R"=0.0597 R"=0.2079
n=18 n=18 n=18 n=18 n=18 n=18
Y=146.144- Y=158.5734- Y=145.7281- Y=145.2764- Y=73.8957- Y=109.9944-
0.1293X 0.1463X 0.131X 0.130X 0.059X 0.0969X
WA 1 hr. 2 2 2 2 2 2
R"=0.9032 R=0.7313 R"=0.8925 R =0.8664 R =0.4605 R"=0.5007
n=18 n=18 n=18 n=18 n=18 n=18
Y=159.4408 - Y=188.8563- Y=189.4467- Y=141.4275- Y=132.2604- Y=194.4763-
0.127X 0.1646X 0.1602X 0.1073X 0.101X 0.1651X
WA 24 hrs. 5 5 5 5 5 5
R"=0.9618 R"=0.7822 R"=0.9312 R"=0.5943 R"=0.4419 R"=0.5723
n=18 n=18 n=18 n=18 n=18 n=18
Y=-91.1959+ Y=-63.4886+ Y=-50.7812+ Y=-53.8026+ Y=-44.3511+ Y=-108.9064+
0.1568X 0.1283X 0.1104X 0.1103X 0.1012X 0.1728X
MOR 2 2 2 2 2 2
R"=0.9800 R"=0.8078 R =0.6614 R =0.67856 R =0.6842 R"=0.8067
n=18 n=18 n=18 n=18 n=18 n=18
Y=-
Y=-5977.9849+ Y=-5458.326+ Y=-6524.779+ Y=-5130.118+ Y=-11260.7091+
7050.4382+
10.6512X 10.1486X 11.2321X 9.7044X 16.0439X
MOE 5 5 ) ) 11.7232X 5
R"=0.9511 R"=0.9496 R =0.8652 R =0.9365 9 R"=0.6036
R"=0.9102
n=18 n=18 n=18 n=18 n=18
n=18
Y=-1.2686+ Y=-2.3171+ Y=-1.4297+ Y=-1.9314+ Y=-1.3665- Y=-2.1889-
0.0031X 0.0038X 0.0035X 0.0034X 0.0002X 0.001X
1B
R’=0.2455 R’=0.3217 R’=0.3714 R’=0.1625 R’=0.0013 R’=0.0139
n=18 n=18 n=18 n=18 n=18 n=18
Y=11.1492- Y¥=9.0222- Y=5.2483+ Y=10.0246- ¥=9.1752- Y=11.1309-
0.0039X 0.0005X 0.003X 0.0023X 0.0007X 0.0023X
MC
R’=0.6556 R’=0.0.0192 R’=0.1032 R’=0.1326 R°=0.0095 R’=0.0460
n=18 n=18 n=18 n=18 n=18 n=18
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Figure 2. The properties of medium density fiberboard from Eucalyptus spp. using urea formaldehyde

3

mixed with tannin extract at board density of 900 kg/m
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Table 6. The formaldehyde emission of medium density fiberboard from Eucalyptus spp. using urea

formaldehyde (UF) mixed with tannin extract according to EN 120.

Condition Formaldehyde Internal Board density

emission (%)  bonding(N/mm’) (kg/m®)

UF 10% 31.68 1.90 888.84

UF 10%+HD 1.46% 27.39 1.84 914.16

UF 10%+Tannin0.5% 33.90 1.98 959.77

UF 10%+Tannin0.5%+HD1.46% 27.12 1.96 954.32

UF10%+Tannin1%+HD1.46% 34.39 2.18 1,004.88

UF10%+Tannin5%+HD1.46 % 33.06 2.01 1,004.94
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UF 10%

UF 10%+HD 1.46%

Figure3. The density profile of medium density fiberboard from Eucalyptus spp. using urea formaldehyde

mixed with tannin extract.



UF 10%+Tannin0.5%

UF 10%+Tannin0.5%+HD1.46%

Figure3. The density profile of medium density fiberboard from Eucalyptus spp. using urea formaldehyde

mixed with tannin extract. (cont.)



UF10%+Tannin1%+HD1.46%

UF10%+Tannin5%+HD1.46%

Figure3. The density profile of medium density fiberboard from Eucalyptus spp. using urea formaldehyde

mixed with tannin extract. (cont.)
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